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Research cruise of the R/V Italica in the Ross Sea:
The +.th Italian Antarctic Research Expedition (ANTA32/33)
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Abstract: International co-operative Antarctic research between Japan and Italy
started in +332. The senior author, Masao Iwai, participated as a marine geologist on
the R/V Italica’s cruise ANTA32/33, the +.th Italian Antarctic Research Expedition,
in the Ross Sea from January / through February ,-, +333. The scientiﬁc and
administrative operation of onboard coring and laboratory equipment of R/V Italica,
and the life style, are introduced.
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Fig. ,. R/V Italica getting on the fast ice in
the Tera Nova Bay.
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Fig. -. Base Terra Nova Bay.
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Fig. .. Base Terra Nova Bay and its sur-
rounding area.
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Fig. /. Gravity corer and its support structure
on the port side of the upper deck of
the R/V Italica.
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Fig. 0. Box core sampler used during the
ANTA32/33 cruise in the Ross Sea.
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Fig. 1. Equipments for navigation and com-
munications.
	
 EF;5GH45 291
- 
. 	

/ 	 !"
#$
-.,.   +
+333
+% / &'()(*+, 	-.-+/0/
+% 2 1 //23
XBT45 6 7- CTD89:-;<#= 7+
+% +- >*?@AB
+% +1 >*?@AB0
 6CD 7, #CD 7-3 CTD8
9:-;<#= 7. E*+F-+G:-HIJ 7++
,% +- >*?@AB
,% +/ BKLM2N0
,% ,* 1 //2O
,% ,- &'()(*+, 	-.-+//
OPQRST +333UVWX/Y0Z  ,F*[-\](\
N $ ^^_` Antarctic CenterR	
abc 7ENEA-Antarctic Project 2
N $ - 	-.-+/dM e	fgh ijN $ kl`^mn_opq
jrstN ^uvRv 7klODP Leg+-2ijKLw +33,; kl ,**-;
kl ,**, 0/xy !2z{ ijv|}_R{ $ ~ ,xij_
bx"zuY2z{Y^uv_J $ #	
KL
`0rx .ij_RY rxiju RS Num2
uZ$2 $
-.-. 	

0/ij`32_ $
+ >*?@AB2A([b2Q%.(E 7	Z&'% (KL ,
) ¡	[@F>	
KL +)2
, ¢£¤¥(¦§+¨*`©ªM
- «¬% 7­
	+u"
 
. 6 7®)¯+--*:E 
/ °+,±²³´45u-µ-*:E
kl¶.·¸ ¹º/»¼292
	
 ./
	 0*
 !"#$%&'(!)*+	,-.
/01!&$ +**234!"
-... 	

156789$ +32/,-./01:;9<  +.=
2!"
Brambati>?46@A,BC(!D%E$ FRecent climatic
cycles in the Ross Sea sedimentsG HEIJKLM(3NOPQ , 
-* 5RSTU(V<!W4" +33+;IAXY"##Z$
[\%&]3 +**'^<_7`(aV(34" ) bExpedition Leaderc $
ENEA bEnte per le Nuove techologie, l’Energia e l’Ambiente:'*@d%efgh+c 
Nino Cuccinota !" iB),-.4!" ENEA$/jk/(34)
lmnopqr<EIJKL_std1u!v44 w01x
2yzn{|}3:8934~rq !4q"
);$5EIJKL^ !BD%E)6u
7 34" #8$ Brambati>?6uEIJKL FRecent
climatic cycles in the Ross Sea sedimentsG #(39~ EIJKL$k
: bGeological Survey of Canadac 68 bl’Istituto Antarctico Cileno,
Chilec @.A71AB bUniversuta di Buenos Aires, Argentinac '3o
 !" ;'6$'*8'6 b<=>>?c
?(3~!" 'X$JK./B@BNicola Colladii)
 !) X;A B¡$4C/ DEFD%E6$6@A,B
Giorjo Fontran)GH( I ,¢ ,£ 0)#¤D%E
(34!"
." '6
..+. 
'$,-./01Cu;'1567'69#f(3#¥
F¦#§JB)KB~34!) ¨©ª 1567"L\ JB«¬
$X%9#X&DEF#(3«¬u­ !" ®
< ¯M)8(*NO(34!" u° ;'" e-mailrP4\Q2
!°_7aVKBR±S _²³´5µT¶fg#¯M)+	
U
~!) X·(VW$ !" *«¬6A¸XYZW)4¹© !
º156k»¼ rIAX:X 293
	
  
 
	!

 "#
$%&
'() *+,-./01 2"345-
6 7 8
9:;
<=
8>?@
..,. 	
AB '+C /6: DEF
AB '+C 06: GHIJK43LMN OPMN
%QRST,+U9V4H8W&XY 8Z&!"
 0LMN
[\ST,+U]^_)`a8bcQR
^ 
E$7Q
de
%%R^_
..-. 

#8#( +fgh-H , ij +O?$%
gh-H($(k,j%&lm'^ n() '` 0-o6
 ,.o` pX$*qr+8sZ?$t, +1u*qr+ 'Lv- +u6 +1
8sZwx9yz% . ijH*{|h-}/~^
,+01^_ ij*qr+8j% British Antarctic Survey8;$Q
$%& usZ?ij("./~82?
*qGsZ%3^#
8sZ?
%^_: 9R$4@ ij*qr++3
-5-g4h-}56t78
9^:;QQ$^_& 5
6t7<=2*qr+>1?Q r+ ,@9A?BC 0**( 'L
C ,**(6 
&D8 Ea ,1**F-} 'C 0**6 GHQ$%&
%
.... 
-3I8?$j8%$R??|h 39J&_& n
¡	K7¢L
^£8¤¥Q
%J& %
¦§¨
M©8ª	W&I4HK% j!
^8«N¨¬­®%
¯°_
&XO8P±9Q_&
#^²R³ «N¯°«;: ¢LMR^_ ;

D^;
STR8Q&´UQ$%
%3 <9X&2
^/
¯°
 ;
;
V8^O?$%&

%^ -3,µH|8?$R^¶z:·
% ST,+(\
¸W¹X YºZ»¼294
	

 ODP  
	
 !" Expedition Leader#
$ %&'(
)*+, -./	0123%456789:!+ ;
<0=78>?@!A!A$B4$C, DE F+>, G
HIJKLF4!+MC,  NOPQ!*?R", "ST#
U$
$
%V
", $@?WX&Y!+%V'Z[\](
)^B4"
O$B4
$ _!J*PQ+`ab
"c]@
$ !?!,

"'ZC-d./0C12]+, 4;<0=78>"3%e33
+ 4X"*f56g]h&ijk;l789:+ ;<#C89!
=
78>?X+m&/3;n0378>@", 89@ACBop	q
&rCD!4sEFGHI!Jt@u+ v"KaLMw
x
yS-Nwx>z{sB4C, O@Ih&ijk;l7PQRS`4
Cv|T7U}?*OF+ ]@~NLh&ijk;l778>V>@
OWX=01l7_
YZsB4F+ 1l7[\
-]!1&;3%
^/
$F++X@! B"J_`
$
, aO4;<0=78>@";<bcc, deX@!_B4
*+
$ EF4l7fs ENEAwx>I
gh
i], (78>"?6!?B4J NO]u
W@+
../. 
jklmop", @, %Vno, 78>pop4F+ 4F
%023h ?@qrg+XsFN+ .K ,", 	0
"+X`sFcC56=t"$+@4 &Y]+
jkl"&h=& u / 413=& u 0, &'j 
, @,

vs4wa¡x¢, y&h=&"	£z{ ,.- t |
z{M ,%/,}&=~&Y],6="@?@1e/

C¤@ op"4X, C!+}&=~
 ¥
+
op"¦§
K¨KL!+, Y©@Ka"ªC
?F+ «;¬­C!, ®NC"4¯ +.-/ms, 9°­C
!" *.2*.0msA_
c4! ±/r"²³'_
+´l]cC, Amer±/o4vzµ!@op

N =¶q
, «;¬­C!F, ­C!· ¸?k¹1
º;<0»¼ q3%V 295
	
  
 !"#$%& '	
()*+,-%./0
123456 7,8* ,m .m 0m98:%;<=
86 > +,m ?@ 3*A7#, 7 BC* +.,mDEFG#%
H "#,)8:I6
JK%*KL (MN!" (OO9%PQ -1RS"+T#OU
+$VWE
"+T#XBT#B%8:I 'Fontran et al., +333; Corradi et
al., +33306 T#*&Y'()O"+Z[W\[T#*+],^_8:I
'Fontran et al., +33306 "+T#*	
O`ab%JK-.Cc/8: J
KCd0%e8:fg6
/. h1( i7jkl
/.+. 
i7jkl '2 ,0 *3456 /00/#7 +-*m 0+**89	##:m6
+32+;F+)n<8: oC +*;pqrs
R+=pt!Ouv
I6 +33+;wx>(%y< 7+ ENEA 'z?	{|}~0 
i@(l 'PNRA: Programma Nazionale di Ricerche in Antartide0 IA
cJfg6
B
7W\C%*F+D%g8: IF+)E8
:IfB%2w* FOG)HI>J%O:g6 9OK%
L> L #E#{WB5"+#IS#
\MNOCHIfg'2 /06 8% +332;WE)P1Q9IOf
56
*RO@7+ST%:g wfO ,US#
VWfI6 
X!,C 'YZX[0 :m9 '2 10 J4O}~
*:fg<)*ff6 K1\F &/¡7]^*)_
`ab)vg<)*¢ ab£7¤)abI9¥WE
)a%¦f
I6
/.,. 
ZcFAX%§f*b*d#);g ef¨gm©O%¦
fI6 bD*C)bOO9%L%Oª:fI6 «b*¬­®)
h¯O¦I6 °ijk)*±V+²
) e-mail³´O©O);¦I W
gO±V+²
l\*w¦I68%µm+²
¶K9bX 'Ono0
·¸¹pºq rst»¼296
 	
 	

 + +*!"#$ %	
& '()
*+,-. /01232'(,-	 45
63789:;+ -<=>9?8@A3BC>D-EF
9GH,- ?I2"/ - kb01-H(,-  /!	 +****
J
KL"M9#$;,- % / italicaNbtn.pnra.it-H(,-O'(
?I2/PJQRST&%U '('VG(G)(-;*+W X
Y?I2Z[,"-."#( YGPJQRST&'
?I29/\ ]?I@D>^_?I@D>G`a-01"
#5 2-,bGc(-,#5deff e-mail3 G/45g
( h4i678 j
klmn -oBm99:`;c"X;
'( -p+ X
klmq>Pm;r/s<'( 3 =>?t
@'(G/X#GAB/' uCGi67D)% ?t@'c
; v/wE Fx' ?I@D>) =yGH
 uz{+ % IJ|K45 LMN/ONW-
/.-. 
/.-.+. P}Q
(/R~GD=3 ,S94T(9S3>G ,U9
@kx
GVWG( VX	 +F/ /4P}QG*Y#x
,F/Q Q Q +Q:' XG/P}qD
4(Z0[G,"\ P}e] P}^]_4( ^
]_/(]/`W9af( b:"#P}IJ/cdeWIJW-f
#( g/ Z72([G'hAijGk l
 m237n G+o p
qT2379:"#U/ / ,.*Vrst
uvH( Zew9xH(G/7J9xij'(
/.-.,. ( LAN`
P}QGQQyP=/( LAN#x01GHz{|'o
 	3(45d¡z{ %¢': GST} £K ¤K]~&KO.
¥z{ %¥¦ ¥ F\FO. & %£K¤K §¨O. ©ª
=3q«¬ (¨-X­y®-4¯Gb'}"#( °±²2Y
+O/ o 	3/¯G³W´G µ,¶z{-/ij
	 ·¸JG
G ©ª=3q«''¹¨J]~
]	
º»a Gc(8>e¼de 297
 	
	
/.-.-.  
!"#$	%  
 &'()*+, 0*-. +/ 3
012)3)	 45	) ' 6789:;
< =>?@AB	C0DE1)FGH"IGJ	%-KL M8
	L N)O Expedition Leader)LL !-L;<"
#$PG
GQG)%&	RSNT.;U2 !"#$Helly-Hansen)V
D'('	% )W*+	C0DE1)!"#$X,)Y	-
)./Z 
)[&<;<0 1	23456)789&\;<
0 9]:;* 
^	U_`])<a5b<c 012)7d=
2eG)	% f>0
)!"#$'g)?U2L< @)4
hAB
i8f>C jk2<l )mn	nDopqEr0G sJAMSTECt @A=

iLIGJY	 F		)uGH-U': IL;+)L
]LU)-MLJv6*	)^w< <;UKL%T8
']M)	NOP8xy)UL'<  
)L;z<
{L)|Q-RR
iL R}~\ F	 yy2L;<'
 VEGST)>L	<-L;U2:'

/... 
/...+. 
;\ Cabin0FU) .V.	 +,*-)WXY)
Z[2;<; s.)0
\9\t ] .* ^_ .V.
	R.`V. ab@A
)U -< .V
/)V$G E$H"GG] &] c¡&
 ?dIGI-¢yeN£ ,f¤$¥';< c>U-
g]hy)i'¦§¨R© H"GG ,f¤$¥)~ .f
ªj2$\
i;< r. ,1¦)%«$\kl

/...,. ¤$¥IGI
`f¤$¥el ,m	 .V/)IGI RVn])IGI ,**L¬
3*W¬2*H scmt 	] N +2 cmY)­$H®L;<)	o	)I
GI:¯ 0* cmp°±< ²'L'< ¤$¥)³´ q4nr5
<]VGPµL' ²'y¶·´' s¸2'<
¹tºu vwx»¼298
	
     !
"#$	
% !&'!()*+,-./!0,	/1
/...-. 234567

234567892-:;92  +.,<+.,m 8 .=!>
? ()!@'A8% B,C1- 

!D)E!A@/!
F? !23492GH'.
I  )J.KLMA1!N!OP 8A856Q")R#8
S	 T$)%&-U'(8V)'W1 XYZ[!\]^_3`a4b
Zc5_d!*e+,8f-B0.)U88-8+gA1
234
aGaf/!I% 08A1W)Bh
/..... 1i
f2 -j!1i)k3	lm!0.15aLn-T@% 41 : *1-**2-*%
51: +,**+--*% 61: +3**,*-*'A1 o	% p7,89	 +**:l!"#;
qra9s,!tu@!5161)% 0.8 -*&v?!w ,x<='1i,1
-1i)'!>f!y	J.%l?@8z!{e|-
})a2~38W !I% !?@)zA|tA3ZX?
@,BCDE1 LM) .!OF3Q8 .<,G%
.!?W3Q8 .92;)H"#;8%;)Hz8I	
z!LM)ac78?H`2!J,
I'8%
1Kz!L)-J1 1M)NfKA@% !O
,PI-81i,18'W1 QR)243,S118% 8
1)fv?TW1U8V'A1 ,.0W=! )XY1!W=)-
.% H3K92_¡42,ZDz!8TW.!)F¢- H
_¡42")[£!'\	-;),Y1/1	 ][¤!(
)% ^_`a% Sbc-3ZX?@% ¥b-41¦d'A §¨©
!ef8ª!J@W?/«1*e8A1ª!!% TT2g¬!ef
!'A
/.../. 

V#h
­ +*% ®i­ /,1
j'R#¯% [B°k'A1 
±
ª[£T@XLS/1\	)- o	²³l'% V#h!-mnD
)´,Se	1!3ZXµ!op'ª-|- ®i­)q	
@¶8?@%Br/1?ª@'·8s-!) ODP ¸}t
\]¹º!^_3`ad!*e|-='?1	®iaGa)-.%
-@!»"!S8\	|1
3Z[d J1¼a&( 299
/...0. 
	
 C  
 O !"#	$%
%&'()$*+
,-./ 01 12234 #5& 6 ,,*,.*V
 75
+%8!9:";$< 6 +**V=>?1+%@#AB
<C6D#=	$%
%& EFGH@IJ"=K+% +***W
L/%6D#M5  !%& "#N6=5OPQ,.
!$%@#$%= RSTQ&=UMOV#$
%!W X'Q(#Y$%
%& Q)*+Z[,-#>$1R
)./?1%.\]Q^01%& EF_' 2`4#3
abcdIe^-f4= 5/!46g7STQh
=8i&
/...1. j	I-.
klm9'n_'=$/R?;:;#Y5 opL=!38#$q00
1L<8@=5+/& rIst _' _'>uv=w?OPAvv#
Y5xy@a"z& {=^II-.#o|& A<P4v!} %
BC~-D"+/+I-.5+49& EF=G5+?v/&
/...2. H./b
^QUIJ/K!WHn-=L./?1%95& MN=O!?1
% 	;|P5+5L0Q}&
/...3. R
_'=	9SOT)5& MNqO7!9U7=!+
%& V'WcsWX	! NB
YZ91+%%& EF[5SMaurizio Sacher\ r	
O] J-S4 +,#^95 5# .f}9 0* km
WLAz_+%t & `o|+0& ab=cd
 e +%#|¡qPi-¢£#+/+q1& 	=
fg[B¤¥(¦9=h8§#+95q $*+	$$|91%¨©
4klUª9GHijklm«#¬5+q1& kln­=4Q	
"®o=CuZ}= [p}9¯+qr#0o95s#"5+
5L nL=otu°5<±GHiQ%" ²³]#L/v9
5+5L}451!  Maurizio\b=§=5+q1 =3aL?#
=w+q1& EF=Y?1Yxi91ui% H´µ1b	
Y+¶y& · YS-¸=z{8U|Y}/( ¹
klº~» ¼300
		

/...+*. 	

	 !"# $%&'"
()*+,-./	0 ()/	10 		2345 678
 !	"9:;<#$" %&'	()=)>?@A	
BCA*(D:
AE)<A$ 		*+,-FBGHI./ %&0	
=J
1KFB!" 2H@L?M		3N=0 4OP#
QR S5$=TUVL./3R ,/DW6	78BB!"X)
Y;	Z[90:\$K;I ]]QB)>?@$^
/...++. _<`abc-;deD
f2=)>?@A$>?5 ghHgh	i%f2=)>?@A$^ j
	kR	2	lCA@32RP" gh	j0CA$BA
m$()0 ^=BCDnV;o	?;p;0 Giorjo FontranqG$EFGH#
3CA$()RP"	$I!JB!" rs	0$CA3K2R=
0 LtBCDnV;o	LDu;=MN3B!$P" )>?@
	3O=
mCA3vF0 P\\Q$R3BwPSB!" %&'
	B=rsW6TURxy CA3VzRP{#PR3B
wP WX	*|?}D ,CA3RxyG0 Lt@+@	Rl$I~M
RPRP" 2A	YZ3/R0 BG	rsBQ[\	2A.
3TQ0 M>M	]Y	Y3l" ^D32R]wR"B_

0   ` '
(u)fa b , =cd	l$^G0 )>?M b + e
#=IFfa	f32ZI , +/0 fa$9R"3[g
hiIJjcb;+;(DEB k3QRlm *	n3oQ
?j3pw pB{m] #	qrs[	G
 ,¡D=tuG0 vwBGBIy	x¢u0 ghu£$ ¤"£Gy¥ ¦I
2;$^§	¨I©GªDoVzV3?"# TI$	{|=P0 I
y	rs«¬=}­ FBR£®"	=¯°`D	l$0 #
$%&~±	[= ²():/³,;³BRQPI ENEA
´Dd;/#Q" )>?@=#R´G3Gµ¶0
f2=)>?@A$B"2	=0 !$?:
/3[R" ·V¸?D¹ ^!"	$ ¤To whom it may concernº¥ $=t£»
)>?M ¼:&d%& 301
 	
	 Agency Fax 	
 Agency
Mr. Bob O’Brien, Littleton Shipping Agencies
Fax: 0.--/21,+- Tel: 0.--/21,+,


  
!	"#$
1 %&'(
)*+,-"./&0/12 ,3456 789
#: ;<)<&)=>?@ABCDEF
'GH& 
=)*IJKLMN"OPQ&2RG 
),-ST$U$V,-W #&%XY/$GZ& [!	# "#V
$$GZ&.G \]C^_`aFb.G%c "&deGZ&'()
*(&(f*(.G c "IJCgeGZ&h +i$G jkl ,G
mnop-qr./s&G tuvPwxyH +3320
1vz{&d2uv |ODP Leg+12} #V34~&d 50 +333078
6hGJbvuvPweG7 89:,--q7 iX
 ,34uv	;<&G&=>?@& %n
3003A!c "Pw8*'B&eG&CDeG
)*+,-hG)6!Pw 
V,-EF)	
GH
>Q&2RG
+3310 +*4.2 : &d2 
 &H%$Ii  J!~-
q&!~KO6&dq LMN.O& &d2&PdN
. &d 2%,-QR78 3 SGN.TG Z
C_UV:		
7V,-EF)	
e&V/$G
EF6WXh V~Y	 
V,-/
G-& GZ
&¡ %&'(
 
)ZV,-[\]^_¢£`#V¤¥¦§¨6£`©#
&&	 ªabcd«© ,-[¬­®¯F uv¬
efR
¬g@hi %=¨
°¦±S²³jh 2´
ke %l\µm¶·,-n ODPuv |Leg +12#V34; Leg ,*,#nopq}r
v·st& uvu¸v$Z&¦±S²³w°x% G
xy¹yºz {|}»¼302
 
Corradi, N., Fontolan, G., Ivaldi, R., Iwai, M. and Quaia, T. (+333): Seismic reﬂection and paleo-
environmental features in marine sediments from Joides, Glomar Challenger, Western and Nordenskjold
basins (western Ross Sea); preliminary results of the XIV P.N.R.A. expedition (+332+333). Materiali
Dipartimento di Geograﬁa. Universita di Padova, ,+.
Fontran, G., Bussi, M., Corradi, N., Ivaldi, R., Iwai, M., Landucci, C., Nicotra, G. and Quaia, T. (+333):
Cicli climatici recenti nei sedimenti marini del Mare di Ross (Recent climatic cycles from marine
sediment in the Ross Sea). Rapporto sulla Campagna Antartica Estate Australe +332/33 (Report of
Antarctic Expedition in the Austral summer of +332/33), ENEA, ,-/,00 (in Italian).
Harada, N., Fukuma, K., Kanamatsu, T., Iwai, M., Sugawara, T., Narita, H., Sato, M., Muraki, H. and
Kondo, T. (+333): General features of sediment cores collected during the R/V Mirai” cruise MR31
*,. Rep. of Jpn. Mar. Sci. and Technol. Center (JAMSTECR), -3, /-00.
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Pugliatti, T. and Ramorino, M.C. (+333): Rapporto sulla Campagna Antartica Estate Australe +332/33,
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®¯°±² +332: {,-:3³´vµ"  --,-,-1"
¶· +332: 0¸,- !" #.+/230++"
¹012º\» 35¼V@AUV 303
